Introduction
Gorham's disease (GD) is a rare condition of uncertain etiology characterized by progressive resorption of one or more skeletal bones (1) . Non-malignant proliferation of vascular or lymphatic vessels within the bone leads to resorption and replacement of the involved bone with fibrovascular connective tissue (2, 3) . Occurrence in the chest wall may lead to chylous pleural or pericardial effusion, which could be life threatening (2) (3) (4) .
As far as we know, this is the first case of GD with chest wall involvement in Iran. Here we present this case and explain how he was successfully treated with combination of radiotherapy, pamidronate and thalidomide. The clinical manifestations, radiological and histological features and various methods of treatment are also discussed.
Case Presentation
We describe here a case of Gorham's disease, who was admitted to our center during August 2006. The patient was a non-smoker, 48-year-old man presenting dyspnea and pain in the left hemithorax following a chest blunt trauma three months before referral. Chest x-ray (CXR) showed left pleural effusion and a chest tube was inserted. The fluid was serosanguinous, exudative (Table 1) and negative for malignancy. All other lab tests were within normal limits. Thus the chest tube was removed and the patient was discharged. After a few days severe dyspnea and pain brought the patient back to the hospital. In the new CXR, reaccumulation of fluid was detected. Chest CT-scan revealed left-sided pleural effusion, left lung collapse and extra thoracic soft tissue edema.
With the probable diagnosis of incompletely removed hemothorax, the patient underwent thoracoscopy, which was converted to limited thoracotomy due to the considerable amount of fibrinous secretions and multiloculation. Decortication was performed and multiple biopsies were taken which did not show any specific diagnosis in microscopic examination. On the ninth postoperative day the lung was expanded and the patient was discharged with a final diagnosis of hemothorax secondary to trauma. Three months after discharge, the patient re-turned with the complaint of chest pain, softening and excavation in the anterior left hemithorax. Chest CT revealed mild pleural effusion in the left hemithorax along with nodular thickness of pleura, destruction of left anterior ribs and suspected masses. The CT guided biopsy of pleural masses was not diagnostic (Figure 1 ). According to the CT findings, anterolateral thoracotomy was performed. No mass or tumoral tissue was found except for pleural thickness, diffuse inflammation of soft tissues and complete destruction of anterior ribs. Although multiple biopsies were taken from inflammated tissues and pleura, non-specific diagnosis was obtained from histological examination. On the 13th day, the patient was discharged yet 12 days after discharge, the patient returned with swelling of the left hemithorax and left flank. A remarkable amount of fluid and collapse of left lower lobe and lingula were detected in the chest CT-scan. A chest tube was inserted and daily secretions through the chest tube were remarkable (between 800 and 1500 cc). The fluid seemed to be chylous and was confirmed as chylous by lab tests (Table 2) . Ultimately due to indefinite diagnosis, repeated open biopsy was decided. Complete thoracotomy was performed and intraoperative findings included complete destruction of anterior ribs (second to sixth ribs) along with several small nodules on the internal surface of adjacent ribs. Some parts of the sixth and seventh ribs, which contained the most number of nodules and also adequate samples of lung tissue and chest wall, adjacent to the erosion site of ribs were resected for histological examination. The biopsy needle is seen in the right lower picture.
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Finally along with clinical and radiological findings, microscopic evaluation of the samples established the diagnosis of GD. Thoracic duct ligation was suggested for treatment of chylothorax; considering the general condition of the patient, non-surgical therapies seemed to be more logical. Initially, local radiotherapy of left hemithorax was carried out with an accumulative dose of 40 Gy. Afterwards, pamidronate, 90 mg every 4 weeks was administered. After three injections of pamidronate and several blood transfusions due to anemia, thalidomide, 100 mg per day, was added. After a month, the patient somewhat improved and secretions of the catheter significantly decreased. After four months, the level of hemoglobin gradually increased from 8.5 to 11.5 g/dl, the patient remarkably gained weight and pleural secretion was completely ceased so the catheter was removed. After seven years of medical therapy, the patient did not complain about any certain problem other than toughness of the lower part of the left hemithorax. In imaging, mild pleural thickening and fibrosis remained stable.
Discussion

History
In a report of "a boneless arm", Jackson (5) described the first case of massive osteolysis in 1838 and based on later reports by Gorham and Stout this was termed as Gorham's massive osteolysis or Gorham-Stout disease.
Etiology and Pathogenesis
Gorham's disease also known as idiopathic massive osteolysis, disappearing bone disease, phantom bone disease and vanishing bone disease has no genetic basis and it may occur at all ages and in both genders, however, the majority of patients are less than 40 years of age (1, 2, 6, 7) . Regarding the etiology of the disease, no evidence of malignancy, neuropathy and/or infection has been detected (2) . Despite the first description of the disease more than 50 years ago by Gorham et al. in 1954 and Gorham and Stout in 1955 , the exact cause of the disease has not been recognized yet. This rare condition is characterized by uncontrolled, non-malignant proliferation of vascular and lymphatic channels within bones, accompanied by progressive bone destruction and its expansion into the surrounding soft tissues (2, 3). In 1955 Gorham and Stout (8) stated that, "the progressive osteolysis is always associated with an angiomatosis of blood and sometimes by lymphatic vessels, which seemingly are responsible for it". Progressive bone resorption may occur spontaneously or following trauma and about 57% of patients point out trauma in their medical history (7, (9) (10) (11) (12) (13) . The exact bone loss mechanism is not known yet. However, some researchers have noted osteoclastic activity whereas others have not approved such outcome (2, 7, 9-13). Other pathogenetic mechanisms for GD have been suggested including activation of previous silent hamartoma at the site of trauma, neurovascular changes like those seen in Sudeck's atrophy, endothelial dysplasia of lymphatic and blood vessels, primary aberration of vascular tissue due to granulation tissue in bone, mechanical pressure caused by increased vascular tissues and finally activation of local hydrolytic enzymes secondary to local hypoxia and acidosis induced by angiomatosis (12, (14) (15) (16) (17) (18) (19) .
Clinical Manifestations
Although any bone involvement is quite probable, the shoulder and the pelvis are the most common sites of involvement (2, 7, 11, (20) (21) (22) (23) . The disease has various manifestations depending on the affected bone. Some patients may complain of constant suffering pain, limitation of movement and gradual but progressive weakness, whereas acute onset of pain and swelling in the affected site may be present in others (1, 2, 7) . In some cases pathological fracture of the affected bone leads to diagnosis (2, 4, 11) . In comparison to radiological findings, clinical signs are mild (24, 25) . Expansion of disease into mediastinum through the spine, scapula, ribs and/or sternum involvement may cause pleural or pericardial chylous effusion, which could be life threatening (2) (3) (4) . Chylothorax is due to the expansion of lymphatic dysplasia to the surface of pleura and/or obstruction or invasion of the thoracic duct (26) (27) (28) and has a mortality rate as high as 64% with medical management and 36% with surgical treatment (11, 26) . Osteolysis occurs in a monocentric fashion and spreads to the adjacent bones without respect for articular barriers. In this manner osteolysis of ilium may develop to the proximal portion of the femur or disease in the scapula can extend to the humerus, clavicle and ribs. This kind of spread could be a clue for diagnosis (1, 2, 12, 24, (29) (30) (31) . Development of second osteolytic lesion in another bone after a quiescent period has not been reported (12).
Imaging
Four stages have been described for radiologic appearance of GD (1-3, 24, 29, 32, 33) . The first or uniphasic stage involves the appearance of intramedullary and subcortical radiolucent foci resembling nondescript patchy osteoporosis. During the second stage concentric shrinkage in tubular bones occurs with tapering of the involved end resulting a "sucked candy" appearance. Cortical erosion along with local invasion of the angiomatous mass into the adjacent soft tissue appears during the third or diphasic stage. The fourth stage is characterized by disappearance of the remaining bone and the possibility of progression of the osteolytic process to multiple contiguous bones. New bone formation does not occur even when osteolysis arrests (11, 12, 29, 34) . Radioisotope bone scans, computed tomography (CT) and magnetic resonance imaging (MRI) are other imaging methods that can be used to evaluate the patients; although none of them has the ability to establish a definite diagnosis of GD (2, 13, (34) (35) (36) (37) (38) (39) . Radioisotope bone scans are useful to demonstrate the monocentric nature of the disease and also to exclude other disorders such as bone tumors, metastases or vascular malignancies. Increased uptake during the initial phase and decreased activity during the delayed phase corresponding to the site of bone loss is shown in bone scans (2, 12, 13, 28, (34) (35) (36) (37) 39) . In a threephase scintigraphy of a patient with right radius involvement, Spieth et al. (35) demonstrated slightly decreased activity in the arterial phase, slightly increased activity in the blood pool phase, yet increased activity during the delayed phase with normal thallium activity. They suggested that the reason for decreased activity in the blood flow phase is related to absence of normal remodeling by osteoblasts and osteoclasts and increased activity in the delayed phase is most likely due to the chronic nature of the disease. Computerized tomography is superior to plain radiography to evaluate the extent of the disease and soft tissues involvement (1, 24) . Computerized tomography is also helpful to guide a biopsy procedure. Three-dimensional CT reconstructions are valuable to plan reconstructive surgery (24, 38, 40) . Magnetic resonance imaging usually demonstrates low signal intensity on T1-weighted while high signal intensity on T2-weighted images. The difference in the presence of vascular or lymphatic tissues and also in the vascular or fibrosis progression is most probably the reason for variability of signal intensity on T1-and T2-weighted images (1, 2, 34-36, 38 ). Contrast medium injection will result in enhancement of the lesion (2, 34, 38) . Arteriography, venography and lymphography have been used with low diagnostic yields. Despite the ability to show an increase in blood flow in some cases, angiography has not been useful (19, 24, 29, 37, 40, 41) . Another study suggested that slow blood flow through the wide capillary-like vessels of the lesion is the reason for the ineffectiveness of the angiographic techniques to demonstrate the features of the lesion (41).
Laboratory Tests
All laboratory tests are usually normal except for alkaline phosphatase, which may be slightly elevated in some cases, especially in the presence of associated fracture. In general, laboratory tests are not helpful for diagnosis of GD and they may be valuable only to exclude other diseases (2, 3, 11, 12, 24, 32, 41).
Differential Diagnosis
Variety of local or systemic conditions may be associated with bone or cartilage destruction. These include disuse atrophy, Sudeck's atrophy, primary and metastatic tumors, hyperparathyroidism, gout, congenital pseudarthrosis, granulomatous diseases, rheumatoid arthritis, juvenile idiopathic arthritis, systemic lupus erythematosus, diabetes mellitus, psoriatic arthritis, osteomyelitis, systemic mastocytosis, aseptic necrosis, neurogenic arthropathy, prolonged steroid therapy, bony aneurysm, cystic angiomatosis and also frost bites, animal bites, irradiation, occupational injury, thermal injury and electrocution (12, 42) . Primary idiopathic osteolysis which is characterized by the spontaneous onset of osteolysis without an obvious reason, is a heterogeneous group of rare conditions that were classified into four types by Torg et al. (43) . Macpherson and colleagues (44) added the fifth type to this classification (Table 3) (12, 45) . According to this classification GD is distinguished from other types of idiopathic osteolysis based on occurrence at any age and in any part of the skeleton and its monocentric pattern and also lack of hereditary pattern or associated nephropathy.
Pathology
Gorham and Stout (8) reviewed the histological sections of eight cases and noted that a marked increase in the number of capillaries first occurs within the affected bones which are found to be dilated and filled with red blood cells. They pointed that these vessels do not disappear after bone resorption but remain either as a vascular Iran Red Crescent Med J. 2014;16(11):e12180 
Hereditary multicentric osteolysis with recessive transmission
The clinical appearance is similar to the dominant form. Generalized severe osteoporosis is also present with cortical thinning and enlargement of the tubular bones.
Non-hereditary multicentric osteolysis with nephropathy
Occurrence in childhood with gradual disappearance of the carpus. Involvement of lesser degree appears in tarsal bones. Proteinuria can also occur during the onset of osteolysis. Renal failure and malignant hypertension lead to death in adolescents.
Gorham's massive osteolysis
Monocentric pattern and occurrence in any part of the skeleton. It can occur at any age and has neither a hereditary pattern nor an associated nephropathy. This benign disease is associated with vascular abnormality, angiomatosis or hemangiomatosis, in the region of osteolysis. The osteolytic process usually stops after a few years.
Winchester syndrome
This autosomal recessive and rare disease starts during childhood with carpotarsal osteolysis. Contractures, shortness of stature, skin lesions, corneal clouding and osteoporosis are associated findings. Nephropathy is not seen. Abnormality of fibroblastic function with abnormal collagen production was found by Hollister and colleagues (47). growth closely resembling that found within the marrow spaces, or as a sponge-like meshwork of freely anastomosing vascular spaces without red blood cells. In general, a histological examination of the affected bone shows a fibrous connective tissue replacing the absorbed bone, which is marked by proliferation of thin-walled vessels and anastomosing dilated endothelium-lined spaces that sometimes contain red blood cells (1, 30, 36) . King (48) suggested "hemangiomatosis" for description of these pathological findings.
Diagnosis
Diagnosis of GD might be delayed from months to years and for accurate and early diagnosis, high clinical suspicion is crucial (2, 42, 49) . Anavi and colleagues (50) noted that the mean duration of symptoms prior to diagnosis was 6.4 years. They also found that the diagnosis of the initial biopsy was incorrect in 45% of cases. Causes of secondary osteolysis (mentioned above) should be excluded by a thorough history and physical examination, appropriate blood tests and radiographic studies. Also other types of primary idiopathic osteolysis could be ruled out by their characteristics as mentioned in Table 3 . The diagnosis of GD could be made on the basis of clinical, radiological and histopathological findings (2, 12, 51, 52). Heffez et al. (4) identified eight diagnostic criteria that help making diagnosis, and are shown in Table 4 . Choma added two additional criteria to this list including spread to adjacent soft tissues and development of fibrous tissue (10, 44, 53) .
Prognosis
The natural history of GD is unpredictable. Although spontaneous arrest of osteolysis has been reported in some cases, the disease is inexorably progressive in most patients (2, 3, 54) . Campbell (31) reported pathological fracture and progressive dissolution of the right humerus in a 67-year-old woman who was successfully treated only by simple splintage. Although the humeral shaft gradually reformed and re-ossified over a period of two years without specific treatment, the cause of osteolysis was not clear because the patient refused biopsy. A mortality rate of about 13-16% has been reported for this rare condition (1, 10, 24, 51) . The prognosis is dependent on the site of involvement. High morbidity and mortality rate is seen in case of skull, chest wall or vertebral involvement (11, 42, 55, 56) . Tie and colleagues (11) reported a 64% mortality rate for patients with chylothorax who were treated without surgery. Mediastinal lymphangioma has been rarely associated with GD (24). Yoo et al. (26) reported a case of mediastinal lymphangioma associated with GD in a 38-year-old man. Also in a review of 14 cases of intra-thoracic lymphangioma by Brown et al. (57) only one case was associated with GD. Progression to lymphangiosarcoma has not been reported in the literature (58).
Treatment
At present there is no consensus on treating this rare syndrome and different methods of treatment are applied including surgery, radiotherapy and medications alone or in combination (2, 19, 36, 49, 51, 59, 60) . As a surgical option resection and reconstruction of the affected bone using bone grafts and/or prostheses has been used, although the success rate is low and bone resorption almost always occurs in the new bone graft (2, 7, 17, 34, 36, 39, 51, 56, 61) . Ricalde and colleagues (62) in a report of GD in the maxillofacial region of a five-year-old boy suggested that reconstruction should be undertaken once the disease process is arrested. They delayed reconstruction of the right mandible with two ribs, two years after radiotherapy. Their patient was the second known case of GD in the maxillofacial region during the first decade of life and was the only case that had survived until that time. Turra et al. (63) also reported GD in a 19-year-old male who was successfully treated with an autogenous fibular shaft transplant. They stated that cortical bones show greater resistance to erosion than cancellous bones to the lymphangiomatous osteolytic tissue. They concluded that autogenous bone grafting could be considered as a reasonable alternative to radiotherapy, particularly in young people with monostotic disease localized in bones that are easily operable and have no soft tissue involvement. Radiotherapy, has been widely used for treatment of GD (1-3, 19, 27, 28, 30, 34, 39, 49, 51, 52, 54-56, 59-62, 64) but the possibility of spontaneous arrest obscures any conclusion regarding its efficacy (36, 49, 62) . Radiation doses of 40 to 45 Gy in 2 Gy fractions has been shown to yield remission rates as high as 60% (3, 64, 65) . Duffy and colleagues (3) pointed to the several potential advantages of using radiation to treat GD including the possibility of arresting endothelial cell proliferation, its successful use in patient who are poor surgical candidates and also patients who have failed surgical treatments and finally recalcification of affected bone following radiation therapy. Recalcification which is exceedingly rare with other treatment modalities was shown by Choma et al. (10) in 5 of 18 cases of GD treated with radiotherapy. However, the complications of radiotherapy should be considered especially in children including malignant transformation, growth restriction, damage to tooth formation and eruption and finally radiation-induced osteonecrosis of the jaw (49, 51, (60) (61) (62) . Gastrointestinal tract irritation and resultant nausea and/or vomiting and radiationinduced pneumonia are other complications of radiotherapy (2) . Many other therapies have been used for treatment of GD with uncertain effects including vitamin D, parathyroid hormone, estrogen, androgen, calcium, vitamin B12, calcitonin, fluoride, aluminium acetate solution, ultraviolet radiation, magnesium, adrenal extracts, placental extracts, amino acids, calcium, somatotropin and transfusion of placental blood or blood from growing young children (1, 12, 19, 51, 52) . INF-α2b, thalidomide and bisphosphonates with their antiangiogenic and antiresorptive effects are also used (12, 30, 34, 37, 58, 66) . It has been reported that zoledronic acid, a nitrogen-containing high potency bisphosphonate, is a more potent inhibitor of osteoclast-mediated bone resorption than all other bisphosphonates, including pamidronate (56, 67, 68) . Mignogna et al. (61) reported a case of GD localized in the mandible of a 24-year-old girl who was treated successfully with zoledronic acid. Hagendoorn et al. (58) used imatinib mesylate for the treatment of GD in a 17-year-old man with chest wall involvement based on expression of platelet-derived growth factor receptor-β (PDGF-β) together with the elevated level of circulating PDGF-BB. The drug was discontinued after six days because the patient's respiratory status declined with reaccumulation of pleural fluid and second trial of the drug four weeks later was also aborted when the patient reported increasing respiratory difficulty within three days of starting the medication. Although worsening pleural effusion and deteriorating respiratory function necessitated discontinuation of imatinib mesylate, they concluded that this novel therapy could be of benefit to patient with PDGF-driven lymphangiomas in extrapleural sites. Dupondand colleagues (69) in their report concluded that plasma vascular endothelial growth factor (VEGF) should be considered for diagnosis and follow-up of the course and treatment of disseminated lymphangiomatosis-Gorham-Stout disease. In their patient, who was a 44-year-old woman, the level of plasma VEGF was 163 pg/ml before interferon therapy and fell to 99 pg/ mL, six months after treatment and to 25 pg/mL after 18 months. After three years of interferon therapy at 15 MIU/ week, the dosage was tapered to 10 MIU/week and was followed by an increase of VEGF levels to 131 pg/mL and after readjustment of Interferon to 15 MIU/week the levels fell again to 43 pg/mL.
As mentioned above, chylothorax is a life threatening complication of GD, which may be associated with a mortality rate as high as 64% and there is controversy over the optimum treatment for this fatal complication. Surgical options including pleurodesis, pleurectomy, thoracic duct ligation and excision of the pathologic lymphangiomatous tissue have been used for treatment of chylothorax associated with GD (27, 28, 59, 70) . Some authors have reported successful treatment of chylothorax with radiation therapy (3, 56) . As it was shown in the presented case, making the diagnosis of Gorham disease is often delayed and challenging due to its rarity and nonspecific manifestations which initially lead to more prevalent diagnoses. Another factor, which also affects delayed diagnosis, is delayed radiological findings. It seems that a combination of radiotherapy, pamidronate and thalidomide in the presented case could keep the disease in re-mission at least for seven years. However, according to the slow and gradual trend of improvement in this case, it might not be possible to consider exact improvement because of the delayed effect of radiotherapy, Pamidronate-Thalidomide therapy or even course of the disease itself. Therefore further studies and experiences are needed in this regard. We suggest that this disease has to be considered among differential diagnoses for patients with chest pain, pleural effusion and/or chylothorax with unknown reason and particularly with history of chest trauma. In suspected cases, it is essential to examine biopsy specimens of the bone adjacent to the inflammated tissues in order to confirm diagnosis. Gorham (8) in his historical report more than fifty years ago pointed to the Mouchet's personal opinion who stated that; "the day will come when some new, well observed facts, submitted to careful clinical examination and to complete laboratory investigation, will permit us to elucidate the cause of this singular osteolysis and to cure it" and it seems that this day has not come yet.
